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(54) OPTICAL DEVICE 

(57)Abstract: 

PURPOSE: To detect the inclination of a disk in the 
radial direction and to discriminate two kinds of disks 
different in thickness by one optical device. 
CONSTITUTION: An optical device is provided with an 
optical element 1 and a detecting means 2 for detecting 
a luminous flux which is radiated from the optical 
element 1 and reaches the signal recording surface 6a of 
a disk 6 to be reflected and converting this luminous flux 
into an electric signal. The detecting means 2 is divided 
into four sections, that is first to fourth light detecting 
sections 2a to 2d to take out signals respectively. Then, 
by detecting the inclination of an optical device 3 to the 
signal recording surface 6a from a difference in outputs 
among the light detecting sections located in inner and 
outer peripheries and a distance to the signal recording 
surface 6a from a difference in outputs among the light 
detecting sections located close to or far away from the 
optical element 1, at least two kinds of recording media 
different in the thickness of a protective layers 6b are 
discriminated from each other. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to optical equipment with the function which 
distinguishes two kinds of disks with which thickness is different from the detection of an 
inclination to the disk of the optical head for reproducing the information optically recorded on 
the disk-like information record medium (a disk is called below) by record or the disk in 
information. 
[0002] 

[Description of the Prior Art] In recent years, there is a remarkable thing in improvement in the 
reproduction technology of a disk. Since especially the relative inclination of the optical head 
which plays a disk, and a disk is one of the factors which lessens aberration from a disk as much 
as possible with an optical head, and determines the exactness of reproduction of a disk, it must 
detect and amend the inclination to the disk of an optical head. Therefore, the inclination to the 
disk of an optical head is detected, it is improved about the optical equipment for inclination 
detection of an amendment sake every day, and a more highly efficient thing and a cheaper thing 
are continuing being studied. 

[0003] Hereafter, an example of conventional optical equipment is explained, referring to a 
drawing. Drawing 3 is the tropia block diagram of conventional optical equipment 
[0004] In drawing 3 , 1 shows a light-corpuscle child and becomes the light source of the optical 
equipment for inclination detection. 12 is a detection means to change a lightwave signal into an 
electrical signal in response to the light-corpuscle child's 1 flux of light reflected from the disk, 
and sets and installs minute distance (several [ about ] mm or less) in the direction (T shows 
drawing 3 ) of a rotation tangent (tongue ZENSHARU) of a disk — having — arid the light 
sensing portion of the detection means 12 — the diameter direction of a disk, and **** — it is 
made inner circumference photodetection section 12a and periphery photodetection section 12b 
in respect of being perpendicular for 2 minutes 14 expresses the flux of light spot irradiated to 
the detection means 12. Thus, position regulation is carried out with the disk reversion system 
by the optical head (not shown) mentioned above, and the constituted optical equipment 13 is 
attached. Moreover, R shows the direction of a radial of the rotating disk. 
[0005] The operation is explained using a drawing about the optical equipment constituted as 
mentioned above. Although it is reflected by signal recording surface 16a of the disk 16 placed 
on the disk criteria position 5, and the flux of light emitted by the light-corpuscle child 1 reaches 
inner circumference photodetection section 12a of the detection means 12, and periphery 
photodetection section 12b and makes the flux of light spot 14 in drawing 3 If a disk 16 inclines 
in the direction R of a radial, the flux of light spot 14 will move in the direction R of a radial, the 
exposure to inner circumference photodetection section 12a and periphery photodetection 
section 12b changes, and difference occurs in the electrical signal to output. Optical equipment 
13 is operated in the amendment direction, the direction, i.e., the inclination, which detects this 
and loses the difference, and since the optical head by which position regulation was carried out 
with it moves, the optical axis of the optical head of disk reproduction always hits 
perpendicularly to a disk. 
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[0006] 

[Problem(s) to be Solved by the Invention] However, in the above composition, since the 
thickness of protective-layer 16b of the disk 16 of drawing 3 is limited to one kind and 
distinction of two or more sorts of disk thickness cannot be performed, either, it is the hindrance 
for taking the compatibility of two or more sorts of formats. 

[0007] In view of the above-mentioned technical problem, this invention offers the optical 
equipment of effective composition, in order to distinguish two or more sorts of disk thickness. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose the optical equipment of this 
invention It is optical equipment which detects the incliniation to the signal recording surface of 
the optical head which reproduces the information optically recorded on the record medium 
which consists of a protective layer which protects a signal recording surface and a signal 
recording surface by record or the signal recording surface in information. With a light-corpuscle 
child A light-corpuscle child emanates, detect the flux of light reached and reflected in the signal 
recording surface, and it consists of a detection means to change into an electrical signal. The 
detecting element of a detection means is divided into at least three, and each signal can be 
taken out now. The distance of an optical head and a signal recording surface is detected, and it 
enables it to distinguish the record medium of at least two kinds of protective layers with which 
thickness differs together with the detection of an inclination to the signal recording surface of 
an optical head. 
[0009] 

[Function] By the above-mentioned composition, this invention detects the distance to an 
optical head and a signal recording surface, and can distinguish at least two kinds of disks with 
which the thickness of a protective layer differs! This distinction result can determine the 
reproduction conditions of disks, such as a roll control system and optical system. 
[0010] 

[Example] Hereafter, the optical system of one example of this invention is explained, referring to 
drawing 1 and drawing 2 . 

[0011] Drawing 1 and drawing 2 are the tropia block diagrams of one example of the optical 
equipment of this invention, and drawing 1 shows the case where drawing 2 is driving the same 
thin disk of a protective layer, when driving the thick disk of a protective layer. 
[0012] It is not only divided in the direction R of a radial like the conventional example, but in 
drawing 1 and drawing 2 , 2a, 2b, 2c, and 2d are the 1st, 2, 3, and 4 photodetectibn sections of 
the detection means 25, respectively, and it divides a detection means 2 to output an electrical 
signal in response to the light-corpuscle child's 1 flux of light reflected from the disk, in the 
direction T of tongue ZENSHARU. In 6b, the signal recording surface of the thick disk 6 of 
protective-layer 6a and 7b show the signal recording surface of the thick disk 7 of protective- 
layer 7a. 4 is a flux of light spot by each disk. What is expressed with other signs is the same as 
what was explained in the conventional example. 

[0013] About the optical system of this invention constituted as mentioned above, the operation 
is explained using drawing 1 and drawing 2 . 

[0014] In drawing 1 , when the disk datum level 5 is first equipped with the thick disk 6, it is 
reflected by signal recording surface 6a of the thick disk 6, and the flux of light emitted by the 
light-corpuscle child 1 of optical equipment 3 reaches the detection means 2, and makes the flux 
of light spot 4. If the thick disk 6 inclines in the direction R of a radial at this time, the flux of 
light spot 4 on the detection means 2 will move in the direction R of a radial, and a 1st 
photodetection section 2a in an inner circumference side, 3rd photodetection section 2c and 2nd 
photodetection section 2b by the side of a periphery, and 2d [ of the 4th photodetection 
sections ] exposure will change. For this reason, since difference occurs in the electrical signal 
outputted from inside and periphery each sides as the conventional example also showed, the 
optical axis of an optical head always comes to hit perpendicularly to a disk like the conventional 
example because optical equipment 2 moves the direction which loses the difference, i.e., an 
inclination, in the amendment direction. 

[0015] Moreover, when it equips with the thick disk 6, the exposure of 1st photodetection 
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section 2a far from the light-corpuscle child 1 and 2nd photodetection section 2b increases 
more than the exposure of 3rd photodetection section 2c surely near the light-corpuscle child 1, 
and the 2d of the 4th photodetection sections. 

[0016] the next operation same when the thin disk 7 is covered like drawing 2 as the time of 
inclination amendment of the direction R of a radial covering the thick disk 6, the [ i.e., 1, 
although carried out by the difference of the electricalsignal of 1 photodetection section 2a, 3rd 
photodetection section 2c and 2nd photodetection section 2b, and the 2d of the 4th 
photodetection sections About the exposure of 1st photodetection section 2a and 2nd 
photodetection section 2b, it surely becomes less than 3rd photodetection section 2c and the 2d 
of the 4th photodetection sections contrary to the time of the thick disk 6. 
[0017] Therefore, the electrical signal detected in 1st photodetection section 2a far from the 
light-corpuscle child 1, 2nd photodetection section 2b and 3rd photodetection section 2c near 
the light-corpuscle child 1, and the 2d of the 4th photodetection sections was compared, 
distinction of a thick disk or a thin disk was performed, and playback modes, such as optical 
system and a roll control system, are switched to the mode of the thickness. 
[0018] While detecting the inclination of a disk as mentioned above by taking the sum of the 
output of the photodetection section allotted in the direction of a radial of a disk, and comparing 
in the direction of tongue ZENSHARU according to this example, the kind of disk can be 
distinguished by taking the sum of the output of the photodetection section allotted in the 
direction of tongue ZENSHARU of a disk, and comparing in the direction of a radial. 
[0019] In addition, in an example, although the detection means is quadrisected towards radial 
tongue ZENSHARU both directions going direct, it does not necessarily restrict to this. That is, 
two kinds of disks with which the thickness of a protective layer differs can be distinguished by 
comparing a detection means between [ by the side of a periphery ] detecting elements to one 
detecting element also as two detecting elements which divided the periphery side into two for 
the trichotomy, for example, inner circumference, side by ** and ** to the light-corpuscle child. 
[0020] Moreover, in this example, although the detection means is arranged in the direction of 
tongue ZENSHARU with the light-corpuscle child, necessarily not restricting to this cannot be 
overemphasized. 
[0021] 

[Effect of the invention] this invention compares the output of right and left of the detection 
means which has the photodetection section of trichotomy at least, and the photodetection 
section of order, or its sum, and enables it to distinguish two kinds of disks with which the 
thickness of a protective layer differs in accordance with detection of the inclination of the disk 
of the direction of a radial as mentioned above. 
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